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Abstract: Tn this paper, we estimate demand curves for
unbundled loops sold by incumbent local exchange
telecommunications carriers 1o their retail rivals. Of primary
interest are the cross-price effects between unbundled loops
purchased with and without unbundled switching. As expected,
we find downward-sloping demand curves for unbundled
elements, with own-price elasticities in the elastic region of
demand. Interesungly, however, we also find no evidence of

positive cross-price elasticities between alternative modes of
unbundled element eniry.
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1} The demand curves for unbundled loops and switching slope
downward, and have elashuhes in the elastic region of
demand

2) Crossprice elasticliies are not distingnishable from zero,
* implying that mandated access is not serving as a substitute
. for CLEC deployed switching; and

3) Finally, 2 simple test of “impairment” is conducted, and
unbundled switching is found o satlsfy the standard set forth
in the Act.

1. Empirical Model

The purpese of this empiricel analysis is to estimate reasonable
approximations of the ordinary demand for unbundied loops purchased with or
without unbundled swilching» We first define the variables in our model. The
total number of unbundled loops purchased in a state for the provision of local
telephone service ((Qr) includes the quantity of loops purchased without
unbundled switching (Qr: UNE-Loop) and with unbundied switching {(Qs; UNE-
Platform), so that Or = Qv + (s (the subscript 5 is used for the Platform to
indicate that the Platform CLEC purchases “switching” with the loop). The
quantitles (3 and s are our deperdent variables, and the demnand elasticities for
Qr are easily computed from the econometric estimates,

GENERALLY, THE ESTIMATED DPEMAND CURVES FOR UNBUNDLED LOOPS
ARE : ’

Ing, =a,+o,nf +a, In'P,i-i:a,Zi- € {n
=

an,-ﬂ“+ﬂlln}"_i-ﬁ,ln?,+zﬁ_‘z+a, R

where Py is the loop price, P; is the price for unbundled switching, the vector
Z ‘vepresents # other demand-relevant factors that influence the demand for

3 In conjunction with unbundled swiu-hlng, UNE-HaIfurm CLECs purchase unbundled
transpoct. Thus, we Include tin umb

T 3
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loops of both types, and & and &5 are econometric error terms that measure the
unobserved determinates of loop demand. The price of unbundled switching is
included In both demand equations, measuring cross-price elasticity in Equation
{1} and own-price elasticity in Equation {2). AH variables are measured at the
state level, and only Regional Bell Companies are represented in the sample.
Descriptive statistics and variable decr:rlptlons and sources are provided in
Table L

A Prices ond Elasticities

" Given the ispeci.ﬁmtion of Equations {1) and (2), own-price elasticities of
dernand (nur= 8Q:/9PxPi/ Q) are measured by coefficients o, P, and fz. The
cross-price elasticity (ny= 3(:/4PxP;/(Q) is measured by oz Because demand
curves slope downward, we expect both & and i to be negalive, and the log-log
specification implies that these coefficients measure the {consiant) own-price
elasticity of demand for unbundled loops of each type. Joint consumption. of
loops and switching in the loopsswitching combination imptlies that f; measures
the own-price elasticity of demand for unbundled switching. Addidonally, this .
jont consemption of the loop and switching elements for the UNE-Platform
suggests hat the quantity effect on the demand for loop-switching combinations
of a $1.00 price increase of either Py or P5 shoutd be roughly equal. This equality
implies that B1/w = f2/(1 - w), where w 15 the loop's share of total combination
cost {Pe/(P. + Ps)]. The Wald Test can be used m test whether this equality (ie,,
restriction) holds.

The price of unbundled switching Ps is a cross-price for the demand for loops
purchased without switching, and the sign of 0z will indicate the demand
relationship of unbimdled and self-supplied switching, Ifa decrease in the price
of unbundled switching leads to a substitution of unbundled swikching for
self-supplied switching, then o wilt be positive. A negative sign on g,
altemagvely, suggests that unbundled and selfsupplied switching are
complements because a decrease in the price for switching increases the demand
for loops purchased without switching.t If az is not different from zero, then the
eniry modes are unrelated in demand.

¢ - Beard #f al a formal, theoretical mode! Mustrating the complementary and
substitution relahonshipl that may exist between wnbundled swilching and self-supplied
switching. Beard, T. Randolph, George . Ford & Thamas W. Koutsky, Facilities-based Eniry in Local
Te i An  Emp igath {unpublished muanuscript, available ay
(Footmote Continued.. . )
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B. Other Variables

Other variables in the demand equation (making up the vector Z) indude the -

tatal demand for the final good (local service} measwured as the total local service
revenues of the Bell Company in the state (SIZE). This variable is included in the

" model because a loop dernand curve is 2 derived demand. A prior axpectations
. are that demand is positively related to market size. Given the specification of

the model {loglog), an estimated coefficient on SIZE less (greater) than 1.00
indicates that demand increases less {greater) than proportionately o market
size. - .

The mix of iotal demand between residential and business customers also
may influence Loop demand. Two explanatory variables are inciuded to
meastre the mix of demand: 1) the ratio of business-to-residential reiail rates
(RESRAT); and 2) the perceni of total, analog, switched access lines that are used
o serve residential consnmers (RESSHR). The two demand-mix variables,
RESRAT and RESSHR, bath measure the extent to which market demand is
residential in nature. Generally, unbundled loops and self-supplied switching
are used to serve businesses, whereas unbundled loop-switching combinations
are used to serve residential and small business customers. So, it is reasonable to
expect negative signs on both varfables in the O, equation, and pusxtive signs in
the Qs equation.s

Both the New York and Texas public service commissions have exhibited

'leadqrship in pramoting competition, and competitor penetration in these two

states Is considerably higher than average. Thus, a dummy varlable that equals
one for New York and Texas (DNYTX), zero otherwise, is included in the model.

. New York and Texas ave the leaders in promoting competition via unbundled

elements, 50 pusil:lve sigm are expected on DNYTX.

The Bells’ ability to prowde long distance telecommunications service may
influence demand, so we include a dummy variable for states in which the Bell
Companies have received 271 approval (D271). Both New York and Texas have

. In thai study, the effects of the availability and price of unbundled
swikhing on b of QEC d itching entities were svalusted using econometric
methods. The study found lhalhlghertmmn;pricu and unrestricted access ko switching led
more, not less, switch deploymant by CLECs.

¥ At current CLEC penetration rates (less than 10% on average), it is not clear that factors

relevant at Bue nuargin (such as residential share and prices) witl impact current demand.

Phaentx Center for Advanced Legal and Economic Priblic Folicy Stindics
. phoenix-conler.org
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271 approval, so the 271 dummy variable measures the influence of 271 approval

- absent the leadership effect of these two states, No a priori expectation is made

about 271 status (D271), and it is important {o keep in mind that the dummy
variable 3271 measures the effect of 271 approval once the “leadership effect” of
MNew Yurr and Texas (both 271 approved states) is taken into account

A dummy variable indicating states with high non-recurring charges
(DNRC), and the percent of the state’s population density (METPOF), are both
included as additional regressors” The variable METPOP is measured as the
percent of a siate’s population living in metropolitan areas. Non-recurring
charges are sunk costs and, consequently, deter entry, so a negative sign on
DNRC is expecteds FPopulation density (METPOP) is expected to positively
affect demand for unbundied loops purchased withoul switching due ta density
economies for self-supplied switching, but no a priori expeciation is made with
respect fo the variable’s effect on loop-switching combinations.

Finally, since our data was collected in June and December of 2001, a dummy
varlable indicating the “as of* date of the data (DSAMPLE) is included as a
regressor. A positive and statistically significant coefficient indicates that, on
average, demand increased over the six-month period between June 2001 and
December 2001,

1L Results

The two equations are estimated (as a system) by weighted least squares.+
Results are summarized in Table 2. Due to limitations on the availability of data

4 The loop penetration rates (total loops divided by total access lines) in New York and
Texas are much higher than average (about 19% for these two states to the average of 5% for the
others), and this difference is statistically significant (t statistic = 7.56).

7 For every unbundled loop or loop-swilching combination leased from the incumbent
LEC, the CLEC must pay the TLEC a non-recarring charge ("NRC} ko cover the labor casis of the
migration {ordering and provisianing). A high NRC s definad 16 be an MNRC exceading $50.

»  We donot have data on the non-recurring charges for loops purchased without switching.
We asnune that the loop-switching non-recurring charge Is highly correlated with the loop

nan-recurring charge, Dy ting on the correlation, the variance of DNRC in the ( equation may
be large (implying a low Htaus&c) '
* By estimating as a system using weighled least 5q the est are mare efficient
lative to ordinary least sq of ihe individual squations 1 the proced

I.ncrem the degrees of freedom snd corrects for heteroskedastic disturbances. See PINDYCK,
ROBERT $,, & DAMIEL L. RUBINFIRLD, Ecomouerric Mopews & Bconckac FORECASTS (¥4 ed. 1991).
Because there are no cross-equation restricfons, he estimaled parameters are identical to single-

{Footnate Continued. . . .}
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for prices and quantities, the final sample consists of 134 system observations, or

67 (balanced) obseyvations for each equation. The R2 of Equation {1} is about .85
and Equation (2) is 0.77, indicating that a large amount of the variation of loop
demand of both types is explained by the regressions.

. Econcmetric speqﬁcalibn errors such as omitted variables, endogenous
explanatory variables, exrors in measurement, and an incorrect functional form

can each cause least-squares estimates to be biased, inconsistent, and inefficient.»”

The RESET test is a rather general test of spedfication error, and is capable of
detecting all of the specification problems listed above (Ramsey 1569), and the
test is particularly sensitive to omitted variables and mcorrect funclichal form.
The null hypothesis for RESET is “no specification error,” so specification error is
indicated if the null-hypothesis is rejected.’ The RESET F-statistics are provided

in Table 2, and neither test statstic is statistically significant even at the 10%.

level, so there is no evidence of specification error (i.e., null-hypathesis of “no
specification error” cannot be rejected at standard significance levels).
Accordingly, we can be reasonably certain that our model does not suffer from
these imporiant specification errors,

A. Prive Elnsticities

1. Loops

As indicated by theory, the demand curves for- unbundied loops of both

_ types slope downward, with an elasticity of about -1.7 for both Qu (@) and (s
{P).» Both elasticities are in the elastic region of demand, indicating that quantity
demanded responds more than proportionately to any given percentage change
in price. A 10% increase in the loop price will decrease quankity demanded for

quath dinary least sq timaticn. However, the standard erroes of the fvo procedures are
not the same. '

. ] mhchssdenarvinhhe&lheleulsquammmpﬁmdanullmmfotﬂs&ﬂ!mliﬁl
disturbance vector. The RESET Test {s valid oaly for least: nsey's RESET
-Tulisperfmdbymdudin;asumHmpmmdhpr:d:mdvn!uud&\eregmsﬂm
The joint significance of these additional regressors is evaluated, and the null hypothesis of *no
specification error™ is rejected if the RESET F-Shatistic xceeds the critical value {ie., the test of the
Jatnt restriction that all of the additicnal coefficients equal zero is statistically significant).

1 James Bisner and Dale Lehman (2001} simprisingly conclude that the demand curve for
unbundled loops slopes upward. Hisner, fames & Dale L ehman, Regulatory Belavior & Competitive
s Emry (nnpuhllshed manuscripd, . available at

Phoentix Centet for Admmedl.zgal and Exonowic Fublic Pallcy Studiey
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each type of loop by about 17%. We cannot reject the hypothesis that the two
elasticities are equal using the Wald Test {2 = 0.01). Thus, cur estimates suggest
that it is reasonable to conclude that an increase or decrease In the joop rate for
unbundied elemenis has an equivalent effect on all forms of loop purchases, and
that the perceniage quantity response of both quantities will exceed the
percentage price change.

‘The effects of prices on the total quantity of competitive services provided
using unbundled loops can be mmpuled from the estimated coefficients of the
demand equations. In fact, the own-price demand elasticity for total loops (Qr) is
simply the weighted average of the two elasticities measured by & and By,
because in our sample, Q/Qr is approximately equal to 050. The simple
average of the two own-price elasticities is -1.7, and this value measures the
total, own-price elasticity of demand for unbundled loops of both types. Across
toops of all types, a 10% increase in the price of an unbundled loop alone wili
decvease the quantity of loops sold by about 17%, all else being equal.

2 Switching

Tuming to the price for unbundled switching (Ps), we first consider the awn-
price effect of switching on the demand for loop-switching combinations (Eq. 2).
The estimated own-price elasticity of demand for unbundled swilching is -1.12,
which indicates that a 10% change in price produces an 11% change in quantity
demanded. The estimated elasticity Is statistically significant at better than the
1% level (tshaiistic -3.59). As previously mentioned, for loop-switching
combinations, the loop and switching components are purchased jointly. This
joint consumption suggests thai the effect on quantity demanded of a §1.00 price
increase of either P, or Ps should be ronghly equal, and the Wald Test indicates
that the reskriction 83 /w = fi2/(1 - w) is valid.# This finding implies that it is the
total price for the loop-switching combination that matlers, not the Individual
prices for each comnponent.n -

_ The price elasticity of demand of lotal Joops with respect to Ps is -0.51, Thus,
 10% increase in the price of unbundled switching will reduce the fotal amount

1 The adjusted elasticitles are -3.06 and ~2.44, and the test of equalily produces a x2 statistic
of D27, We note that the hypothesis that By = iz canmot be refected.

¥ For a recent paper estimating the own-price elasiicity of demand of loop-swiiching
cumbi.nlhum, see Robert B. Ekelund Jr..& George 5. Ford, Preliminary Evidence o the Demand jor
Unbundied El blished manus:npl, available at hitp:/ /www.telepolicy.com),

(unp
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Telecommunications Markets
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Abstract: Tn ihis brlef Policy Paper, the incentives of the Bell
Companies o promote “real compelition” by eliminating the
Unbundiad Network Element-Platform as an entry mode are
examined. - AS common sense dictates, the Bell Company
anti-Unbundled Network Element Platform message is not driven
by a desire for “real competition,” but an effort to shift
competitive entry toward slower, less ubiquitous entry modes
such as [/INE-Loop and facilities-based entry. The increase and
protection of profits is the goal of the Bell Company, not the
altruistic promotion of consumer benefits created by the rapid
introduction of competifon into the local exchange market.

Policymakers, at least wise policymakers, should not ignore this
fact.

TABLE OF CONTENTS:
1. Introduction
. . A Simple Economic Analysis
- 111 Numerical Examples....
1. Conclusion
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1. Introduction

It is wise to be skeptical of those who seek o assist in their own demise.
Despite the pedestrian nature of the observation, this bit of wisdom is frequently
lost on telecommunications policymakers. In their efforts lo promote
competition and eliminate monopoly in the local exchange telecommunications
marketplace, regulators and other policymakers frequently seek and, even worse,
adhere to the advice of the incumbent monopalists ~ the Bell Companies.!
Having incumbent monopolists as advisors for competltlon policy is like having
the hen house guarded by a fox,

One policy proposal of the Bell Companies is that to promote “real”
competition, regulatory agencies should eliminate the availability of oop-
switching combinations (UNE-Platform} and entrants should be required to
replicate substantial portions of the incumbent’s network — primarily digital
switching equipment - to provide service. If entrant-deployed digital switching
helps promote “real competition,” then why would a monopolist encourage
regulators to mandate this entry strategy (or, eliminate other possible entry
strategies that do not require switch redundancy)? If switch deployment by
entrants does, in fact, promote “real competition,” then presumably such eniry
would reduce the profits of the incumbent monopolists and leave potentially
biltions of dollars of their own local exchange wnetwork stranded.” Are then the Bell
Companies acting conirary Lo the interests of their shareholders? Or, is the “real
competition” promoted by the Bell Compandes a sham? The answer, quite
fortunately, is found in a straightforward algebraic analysis.

In this brief paper, we examine the incentives of the Bell Companies o
promote “real competiion” by eliminating the UNE-Flatform as an entry mode.
As common sense dictates, the Bell Company efforts to eliminate UNE-Platform
are shown to be an effort to raise Bell Company profits by shifting eniry to
slawer, less ubiquitous entry modes such as UNE-Loop {unbundled loop with
self-supplied switching)? Thus, eliminating UNE-Platform will result in less
competition (and nitimately less of the redundancy that the Bell Companies
claim to advocate, given that switch deployment Is a complement to UNE-

1 The Bell Companies are, for all practical purposes,
market with demand penetration rates of over 30%.

t By no means is this observation meant to imply that UNE-Loop entrants should be
impeded in any way by regutatory pollcy. All modes of entry should be encouraged by federal and
stata policy.

paoli s In the local exchange

Fhioemls Contes Jor Advoaced Lrgal and Econownie Tubiie Palicy Shadies
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Platform) This finding is unsurprising, given that securities law makes it
difficult for the Belis to promote policies that will indeed promote “real
corpetition” and thereby reduce its profits. Increasing and protecling profits is
the goal of the Bell Companies, not the altruistic promaotion of constumer benefits
realized from the rapid introduction of competition into the local exchange
market. Policymakers should not ignore this fact.

H. A Simple Economic Analysis

. In order to find an answer 1o the question of whether the Bell Companies are
legitimately irying to promole “real competition,” thereby aciing in conflict with
the interest of their shareholders, or whether “real competition” is their hen
houge, a very simple economic analysis is used. As always, a few simplifications
will make’ the analysis more tractable and accessible. While the following
analysis is mathematical, it is relatively easy to follow. For those who prefer,
numerical examples are provided in Section I éhat illustrate plainly the
symbolic computations of this section.

To begin, first assume that a Bell Company has one retafl service it sells at a

. vegulated price P. This service is comprised of two inputs, namely input [ and
input § (e.g, loop and switching/transpart)« The production of these inputs
requires fixed (and probably sunk} cost F, and additional units of the input are

supplied at marginal costs C, and Cs, respectively. The per-unit price-marginal -

cost margin, therefore, is (P - C,. - Cs), which is positive. Observe that this margin
is computed as price over marginal cost, not average cost {either embedded or
forwarddooking). Marginal cost for embedded loop and switching ptant shonld
be very low, and well below average-cost. Profit maximizing decisions are based
on marginal cost, not average cost; so, our focus is on marginal cost.

In addition to its retafl offering, the Bell Company also sells to other
telecomnuwmications carriers the inputs [ and $ at wholesale prices Ry and Rs,
where the sum of the wholesale prices is less than the refail price (P > R + Rs).
The wholesale prices (R, Rs) are set equal to average cost (i.e, TELRIC), and
therefore exceed marginal cost (Ry > Cy, Rs > Cs).

*  See . Randolph Beard, George 5. Ford, and Thomas W. Koutsky, Facilities-Based Entry In
_ loowl  Telommynications:  An  Ewpirical  Investigation,  Unpublished  Manuscript
(www telepglicy.com), June 2002,

¢ The production tachnology is fixed proportions; each unit of culput requires one L and
one 5. .

Froenls Comier for Advanced Legal snd Ecvromle Fubl Pottey Shulics
-CEnter.ong
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The (annual) profit function of the Belt Company is

K= (P=C, ~Codny +{Ry + Ry~ € ~Cslup +(R, -~ Cimy —KF, (1)

where k s factor that converts the fixed cost Into depreciation and an annual
“payment” t the capital (i.e. because profits are measured in annual terms), and
n; is the number of unils sold by the Bell Company to either its own retait

- customer (subscript B), a wholesale-customer buying both L and S (subscript P,

for “UNE-Platform®), or a wholesale customer buying just L {subscript U, for
“UNE-Loop™). It should not be a surprise to anyone that the Bell Companies do
not wish o wholesale inputs to their compelitors; they have made their
preference clear.

The question of interest is what “Iype” of entrant the Bel) Company seeks to
promote, and whether or not its decision is compatible with profit maximization
and, thus, shareholder interests. In order to evaluate this issne, the rtotal
differential of Equation (1) is required:

Au={P-C, ~Cy)Ang +(R, + Ry~ C; ~Codhnp +{B, ~C)An,, (D

where the A syinbol indicates “the change in.” Equation (2) can be used to
compute the change in profit for changes in the number of customers of each
type, including the movement of a customer from, say, a retail product to a
wholesale product. To {llustrate, a one-unit increase in 11y increases profit by
{an/ang = (P-C ~ Cs)l, :

The Bell Companies’ distaste for the Telecommunications Act’s unbundling
mandales (i.e., forcing the Belis to offer wholesale products L and 5} is revealed
by Equation (2). If the Bell Company loses a retail customer (Amg = -1) to a UNE-P

provider (Anp = +1), its profits change by

ArfAn, — Al Ang = (R, + R ~C, ~C)~(P~C, ~Cs)= R, +R; - F, ')

which is clearly negative becanse the refail price exceeds the sum of the

“wholesale prices {P > Ry + Rs).5 Equation (3) shows that the Bell Company

5 The regulated price is assumed to include all revenue from the customer, including
universal service receipts.

Phoenix Center for Advanced Legnt ead Econgmic Public Policy Stwdiss
wen. phoeniv-cenler.org
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continues to incur the marginal cost of both L and 5, but loses retail revenue P
that is replaced by wholesale revenue Ry and Rs.

Similarly, if the Bell Company loses a retait customer {Ang = -1) to a UNE-L

competitor (Amy = +1}, then its profits decline by

(R~ C}~(P-C,~Cs)= R, ~P3C;, “

which again fs plainly negalive because the retall price exceeds the wholesale
price of both L and § and the wholesale prices exceed marginal cost (R + Cs < P).

Finalty, if the Bell Company loses a retail customer fo a full facilities-based
competitor, the change in Bell profits is

SRR 2 T ®
which is the largest loss of profit of any of the altzmatives.

A more !nteresﬁr—lg scenario for the issue at hand is what happens to profits
‘when a UNE-Platform customer {Any = -1) migrates to UNE-Loop (ny = +1). In
this scenario, Bell Company profits change by

(R, ~Cy )~ (R, + Ry = Cy = Co) = —Ry + G, 6

which again is negative because wholesale prices exceed marginal cost (Ks > Cs).
Thus, promoting switch-based eniry and the elimination of UNE-Platform entry
reduces Bell Company profits. Bell Corapany advocacy of swiich-based entry,
consequently, is conirary to the Interest of Bell Company shareholders! Or is it?

This simple analysis of one-customer migrations from UNE-Platform to
UNE-Loop is a bit misleading, or even counterfactual. History shows that in New
York State, about six Hmes as many UNE-Platform lines as UNE-L lines are
installed each menth (about 30,000 to 5,000 per month), on average. This
evidence suggests that for every one-customer migrating from the retail arm of
_the Bell Company to a competitor, there is a 15% chance that enstomer migrates
to UNE-Loop and an 85% chance that customer migrates to UNE-Platform. For
every successful aoqu.lsﬂion bya cnmpehtor therefore, the expected reduction in
profils is

Ao 1SR, =C, ) +D.85(R, + Ry — €, — C; )~ (P C, =C5)
= R, +0.85R; +0,15C; - P,

" Phiaceix Conter for Adoineed Ligal #rl Eooraett; Public Fotley Shadis
W, phosuby-conter.arg
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which again is negative (P > R, + Rs and Rs > Cs); As a general matter, any
migration of a retail cusiomer to a wholesale customer reduces profits. Now, if
the UNE-Platform is eliminated as an entry option, the expected reduction in
profits is

An=0.15(R, ~C,)~(P~C, ~Co)+ 0BS(P~C, — C;)

%
=0.15R, +0.15C, - 0.15P, ®

which is negative (P > R + Rs and Rs > Cs). Note that we treat the expected
migration to the UNE-Platform (0.85 customers) as a migration to the Bell
Company (i.e., the customer is retained).

What remains to be determined is whether the expected change in profits
after eliminaiing UNE-Platform as an entry option is less than the expected
change in profits with UNE-Platform. Subtracting Equakion (7) from Equation
(8}, we have

(0.15R, +0.15C - 0.15P)~(R, +0.85R, +0.i5C, - Py=085(P— R, — R;},
)

which is clearly positive (P > Ry + Rs). Because the growih rate of UNE-Loap s
considerably less than that of the UNE-Piatform, eliminating UNE-Platform
Increases profits, despite the fact that a UNE-P whaolesale account has a higher
margin than a UNE-L wholesale accoimt. In essence, the Bell Company loses
more per lost customer, but they make it up in reduced vohume.

Tf UNE-Platform and UNE-Loop are substiutes, an issue addressed and
rejected by Beard and Ford (2002), then eliminating UNE-P may simply increase
the number of UNE-Loop customers.# Assuming perfect substitution between
UNE-Loop and UNE-Platform, and ignoring the capacity constraint on
UNE-Loop caused by the hot-cut bottleneck, the promotion of TINE-Loop
competition by eliminating the UNE-Platform is plainly unprofitable for the Bell

. Company and contrary to the interest of Bell Company shareholders. If the Bell

Companies are profit-maximizing firms, therefore, then the inevitable conclusion

§ T. Randolph Beard and George S. Ford, Make or Biy? Unbemdled Elements as Substitutes for
Competitive Facilithes b the Local Exchemge Nefwork, Unpublished Manuscript {(July 2002),
www telepalicy com:

Phoenix Center for Advanced i egal and Economic Public Policy Studica
s phoenbe-cenler.org




Tir gy Xtusotd ounet
ssapeg Aoy aiigng ATeaeod po el pemipy’ sof Ik HOd

Jo8) ST
azoud 104 pmoys "siajeurionoed aswm isea| v ‘sReuLlOo 1epnna Aduepxa

=20 2t oty uotadus: jo uonznporus pides ay Aq parwan sigRURY MUMSUGY

jo uonowoad opspnape M tou ‘suonepuaunuords Lomod sy wr Lueduo) (o
g yo [0S vy st s1302d Jo vopdazoad pur sseanul Mg PIREdxs aq PMoYS 5

wsprdays 1628 qiM PIMILA 3q Poys LAt paseq
-sapmoey Junowosd ye paunre sapyjod 1oy sespd fuedwo) fpg “Apenbasuo)
qyoid Lueduros pag up vonsnpas yselrey ag) sayered Anua paseq-SeRKDY
amd *sspow £nus 2 |[e JO 1UY) S[HIA3 SMONS OsTe stsAfeue ayy, ~dooT-ANN
se ypns sapowt dnua suoimbige s$3| “amols prEaoy Lgua sanneduro:
1S 03 1Ay ue g uoniadiaes jeas, 10) ansop v Aq uIALp jou si fussam
vuopvid IN-PUe Luedwo)) (3G 1P SAERIP F5UIS UOUIIIO) SY  "PIUJUIEXS
aram spows £nue uw se wuopeE-aNa M Sugemops Lq uonnadutod feer,
moutord o) sepmdwo) ag AP Jo saamuwouy s “aadeg Dnog jsun ST I

uolSNPUOD) AL

ST Jaquinp] WAV ADMOJ HIANT) XINIOH : g

i Fonod Sqpg ey puv peln] perepy sof s Suseyy

‘sgosd Hiredwroy
112g sesratouy wtogeld-gNQ AW Bugeupnge snyy, ABs1ens Lnua sigeta e se
wiopERd-gNA Suneunus Aq amuoisio 3sof s3d Gpres 01 pasnpat s ssof paedxa
1% Ing ‘EGIY 5] Swoisny et 1sof v wosy wfreur v ssof patiadxs L

“gun sad g¢ £q Syozd saonpas soypadwod
doo-gnn ¢ o toipedoy uone|d-ANG ¥ wog wopedyy  (ze8) wpmad
pasvq-saygronf o3 ssop v 5 sford Auvdueo?y jrag op prfuary jsopy (5137} apiaoad
unonel AN 2B 0F famoisna, v Bugsor wewp sigoad vo 10ays 198 v sey (78-)
wpiacsd doo-Any1 ¢ 01 Jmoisita ¥ Buso] 1ewp 295 oy uterd s11 ‘T 3jqey, wos

{g) vopenbg 86'LL = (P~ ~d)sen umtohiel AN Feeurig

won SRy 1Yor] esEId
{gyuogenty e = (1109 - (1L OLSEOHISTD o R o o SV
(£} wonenby SESL- = {[-T-08) - (1-T- 0L+ ST I u51 0 Bepoum o [raay Sav
{8} woyiebgy & = (To0 a0 - @91} dooy-anin o waoye 4 30N
{syuopenby &= -T-om ) POTNG-RNOEY of (¥
(v} vopenbz £ = {1 L-HE-9) . doo-ANn of pred
(€} omenbg n--n—t-éﬂ-ﬁ-:m+m wesogeLd-aNg) o1 [t
"u::,’;;’ W, Auiedurry 15y vy SBuwy opag
“taarL

1 GRL WY PIZLIEUILNS ST SOLEUSDS uoneISi suotkA
wioyy jyoud Kiedizosy gag wy aBuep ay1, sBwap jyoad jo spsfewe s page 10U
sa0p )1 20uys ‘paambai 10w sp (1} 1500 paxy 1op anpea ¥ fufpads (1=537=1))
Kpanoadsar ‘1§ pue 74 axe ¢ pue 7 1ndwr 105 3500 prmSrew vy pue gf = 5y) 01%
st (Buppyms “77} 5 indut 1oy aoprd spesagotm ap Aot = Ty) 918 51 (dooj sy D 7
1adsn 1oy 9aiad s(essiorm a1 (0% = J) 0¥ ST 01ases s, Liredure]) j[og o sop saud
TR ) SBULMOJIO) S MUNSSE 08 OP ©) ADPA0 U] "5210] JO S5O FROYELM ‘3|
[eatwny  se pajuasaad oq uea uoras snoasad sy Jo sEAjeur ajoquads o,

sajdurexy peopawmnN 111

qETIHSIns
A8y ore dooy-ann pue HOHELA-ING O 2421174 10U Op S{13d 3 1P 5

L : SNOH NAH SHL NUXOD [z00z tred



PHOENIX oo

€ EN T E E PUBLIC POLICY STUPMES
"www.phoenix-center.org

PHOENIX CENTER POLICY PAPER SERIES
- Phoenix Center Policy Paper Number 16:

What Determines Wholesale Prices for Network Elements in
Telephony? An Econometric Evaluation

Georgé 5. Ford, PhD
T. Randolph Beard, PhD

(September 2002)

© Phoenix Centar for Advinced Legal and Eeonomie Public Policy Studies,
. Randolph Beard and George 5. Ford 2002).




szipris Ao Jipgnd i pus pls] parusapy Jof s Afwoend

Supjoot-premio; [Eriow S30H S 03 SIXSU OU AAEY SUDSSUIIOD dJEIS A jes .

seopd DRTIEL ‘stiPd 201 of Bupaooy DRITAL o 1500 [Euswmou] wny Suoy
JUMATY FRIC,L ~ PIEPUELS 1502 5,M0ISSTURAO) SUONEUMIIC]) [ERP3] i pum
15 (,SINF,) siUauRpE pajpurqun oy saopd apssjoym ap 1supde uBredure
mau e payune] Apuessr aawy {,s004,) sewedwo) Funeredp eg oy,

vogmpoRul -

£ T UQEIPUOD  IA
1T SI500) DI 01 5301 TN Jo dpsuoneey A
61 sSurpugy jo Areunmng Al
a v ogesypedg PPoW. D
g1 veq o
tAl 20maurery [eopieuy v
A | SN 10] HopRURLIAac

20114 apEsS[oYpA JO ouaptag reoindury (epo L HI
ol $Bupug DRCIAL SN JeYM. T
g : Jegeemdsig sy, g
g JUBUNLISACS) [RIDPAg

) pUE s2)Rlg Syl USRS SPRIISUodsTy jo uoneXONY
a1} PU Y 9661 AP JO SUDISIACLT AI0IMEIS hRAREY Y

P punosdpeg  Cff
A voponpoguy g
3O Iq]
“wpFamna VLI (10124 a1 J0 %0b

noqe Swileiacy wilunie Qa3 assjoqe: ay pus Rpayasdsat 2or
puv 9,66 SWEPISN SaIMLI3S FUSAIOHAE Pl jvial rof (sanuaal fiq papialp
1502 situime sonnanar) sweay aSwuaad w oswlww yalgg wpm
‘gagpsod SsatapAION 210 SULTimu HPSTIONM SO P *SIUN] [1E¥IX JO
jeup ey Aprewpoxdde axe souy apesejoym 10f swEmm vALIGT
ySnoy ueas jeip svespu wvp o ‘Annuos s of AND  sIs;
- euonesado a[YSaLOYM 19407 0] IUSDYINSH] JIE SANUBAL J[ESHOUM
Wy wep sH08 @ serygar sotums suoyd edop aop gysod
reuonemdo pue sanuasar aessioyMm. pue a1 pajels Apnond
umo 5004 a1 o sishmeue Eoveuy v uepodusy se Aenby

91 tqunp] YHAYd ADITOd JEINAD XINGOHA z

oyIne vl jo Appgsuodsas sjos g
are wions Auy -puesiemm ues sdoad jenuou sBerdue) ;) saded spp w Pauuopad smuouass
pue ABopemuin xepdwos ap Jupey W pasgse yemids o souztme] wepisatg sy
xRoYd suopsiding pue muauanuos [ydEy 30 Mmaodg RPN pur Sunen yref “uompef
wngof Spuag uoIoQ AUEE O FHY PIIOA Rine AL TVORTUMWUND) [L-Z ‘SIHounTy AR
Spreig £O00d AT HMOUOXT Pk [Br] PINADY 07 RIUDD) XUOY] ‘Mo BUnipy

ANERA] UWMGnY SNBouoTg o soesaald
SAprIS 3004 Hiand SAuouoag pue (e8] padRApy Jf AMURD) KREOYJ ‘MO PINipY

“"SHN[} 40f s90ud sessjoym sy up padofud Afreuoprpen asey so0q
au sjuaa Ljodovow sy spesodiouy 1ou seop Apivaqrpp Sunpd
DN ssneseq “Lornod onqnd feuones & pue 10y 9e61 i (Plisz
uopes jo awnbesucy pepumum we 5y Suuppap s sufew
DO/ 1L 198 Y|, ‘SPUBQUNDUT 31} pue JUELGUS Mt JO SSUoNNo
PRAOP MY wesmtag ands 08/05. srqsuss-Aeongod e u jyord
20g awos paawsaad Lemoae savy Jou wey usyo rowr sxwg
MNP "SIF07 MO[RM| ST 135 UK ST PR U ranatss suoydaja
{vop tof saapd jimiar of paywgas foaup jou aw g-INEY aof saoud -
apssjoier ‘payess fdung -swErew goxd reras HOg Aq Aprepucass
pwe sisox Zupjooppremo) £q fjpeurd pajeapow sp sususp
pafpunqun jo uchEmquIed imf aourd apessjoym ap jev Supuy
"suoguatuoa Siiag 3t Hoddns 10w op mep ay) e saEnsuousap
Lreomndums ‘masmoy ‘wdeg Loog sy, “woppaduos ~Hisered,
up Bupynsar smp ‘wilrew (saseax w@nue jou fi) senbape
we asey swoipxdwod jep Bumswe jo [2of o yim ssopd
=31 w0 paseq “gesisup ‘are inq Msox Supgoorpresmio; pme
SD08 1P O STXAU OU JAW] SUCTSSTUIIOS D[ALIS Jqqnd el
4q yes smond (ORITEL) 190 [AURDADUT yivyf Buor Jusumi oL,
o andae (5004, sapreduo) Fupewdg pa sy, orysqy
’ (20ez piod § 381030y
puw ‘preag ydjopuey L ‘s31pmig A3ifog Sgog SMuouoog 33 18X panwapy 1o 23109 XAOY &)

«I¥d ‘Pio4 5 281095
-aYd ‘pavag ydjopuey -

| wopvnivey spyamonoag uy jhuoydapal
) SIUBUIT YIOMYIN 40f Sadti ] I{USAIOYA STUIMIBIAT FUHM
: 91 ‘o tadug L5104 19pua)y xpuaoyy



g CE T e
spmig g 39N umonesy peo Er] prusepty Kof s 3juys

unzitaA pue RS '(53M S0
Aprausy) ysamd) mogiieg Svipnpan (,9004,) Aoy Sunessdo g revoday ap 204 Ao
HIEAI|M UIIq FABY JEj 02 swogeRi[q Supungim s 45e) U] 1V ) jo sumpelyqe Sunpoqun sq
woy (daxa are Js0w. Se)g PAUN A 1] SOFH O spuesTioyt AYTINY w8 g AM 8

. sy pagenafe> ssoup e sagB)g are mnre vgs 0O P0
Fumoys ‘sinsaz peareuy fredinor) jeg vo unogelg BN A 50 12vdin s Funmoexs gee-10 ON

11900 3 D04 vt Swoners ) [91-Z WOl suopeaf 73 #1ed X3 7002 "2 22quindag D
“amngeat 0 yropjIp §) vopepaadap op apmy £onrod yuanar £308 2 siouma
saded spyr uy sufrenr v i1gF WO so0) gy ] 3R JO ISuss Euopipey fum w wgayosd,

0] wuyg My 103 (Moy Ysed 394 Jo figg “¥J) vopdrRiowe pue wopepadap SRUOWXY 1AA03
©) 1oty aq gsnim wiRren vl s e ad sufien ypord you e sl yauea ¢

ug ] Csjumdas Yo Ul jussqe Ing (e sem uvonpadwo) ¢ SOTU,) SRLEd
afueipxa Tedo) UBqUINI A1 Lq PREURUOP PYINU AIMUR A Yim ‘gusuds
19IvL [Fe)al pue J[ES3OYM pateldagg JO PRIS|SU0d JN{IRUL SUOHEMUNIIT0Ia]3)]
afunipxa (0] S PV CSUONEDNIAUOIAPJ, 09661 3@ a1 0N

punosdspeg 1L

crurSiom vl LI Boias oy
Jo % tmoqu saSuuany uSavue v.L1g3 Afvsaionm 2yt pun ‘fipanoadsat ‘s0k puY HSS
2804200 SIULIFS FPEAOYAL PUY Jirjad dof (SHINIGAL Ag Papiup 503 STUINE SANUIIL) SULLY
aBiquzziad w1 smSavu VLA SSHA W 1%e] uf dased ssapapauon aw surSum
Jpusaoyn S30G A “SPURL [T Jo 1oy Jpey Apreurxordde ate souyg aqesaioum
105 swrew y(Lgd ySnoy woas 1ey ajEdiput Eep oy ‘Azenuod s o)
any) "s1s03 [ruopeRdo a[Esa|oym FA03 0] JUSIIYNSUT AIE SINUIAAT JESIOUM
1oy wp SO0E 39 Iy ‘dINN §o 51 peucdind mp Buprear 508
2y 4q pamn Apuenbay sitodar Jueunsaty a1 Jo sisATeur RO € P Buope
‘aates suoyd [e30] 10 S)s0> Euonelsdo PuR SINUIAAL JLSHOUM PUe [TEIRI
parms Apygnd umo s0g mp Jo siskeue epiredy © ‘Jueiod se Ajenbg

‘ "SENI1 20 saaud apesajoym au u pakofus Leuonipen asey
sOO4 Bl.ﬂ sjue Ajodouocur s syesodroaul jou ssop )([almqrpp Supud HRITAL
asnesaq “Aapod spqud euone: T pue Py 9661 W (PHST UopLag Jo soumnbasuas
popuRut ue 57 Jujuipap are swRnan DOg 19 Y YL Sapd [ersd se e se
S XIS pue ‘m.Bmm 1382 ) S30p S SA)ELS ssanw sa0pd afessioyMm 1 uonELRA
. Jo ysmw sv soumn damp umeidxa s1sod Swool-premio) ‘apwn suwdreut
[fE12 S "STUSUITIOVE A PUR STURAIUD MIU JO SOUIONTIO PAJSIP 3y UaMISg
wds _05/06, diqsues-Ageongod € uwp yyoad DOg swos poamsard Affeyoe
aam sajeig — SsauIsnq [edRnod ¢ yoms 5§ swosdl se Lpremopsed - aacsi0w jng
*51500 SUT{0D] PIreMIC] ,$I0)g Y 13911 APTRINI0e Satel DN 1] Te 3msua o]

91 Rqurnp] YTV I ADTIOE MELLNED XINAOHL ¥

p o ey
Hmshw‘ g srwotiery pus pelay paovenpy sof s3puad) ueoy

P Rg
TAAINS
VIv1-29iug vofasul apiacid Of 1Y SUOHERMMALOIASL P JO 1L uoHIag A uoypne
Fuaral jo mmpuu:-a:d v ge Seppd Dpria L pasod) sses e DO 8 o parsodar Apygnd
119 7 1o uzaid Sugpzznd fmoned are suspgo yng (,/oned Oorendas jo mata pro ve v

pddmmhnmmmnamu.mvm 1118 1,00p suospunms aiEg, Sisquapies ueag
OfD oz, 03 Buspaany) (2002 ‘6 aaquizydag) 2 mosa] voiSupgsom ~Fa w5

_ ‘qepes uspusdap

g U vOREEA 0) yaea jo I ==nh!un=tu “sishpee | 1 sSunp

aupo) sqind 53 € 5 sphpeue :u.uaumuo:g SIMUIARY JPar 22e12nm put 3503 Supyoc)-prestiop
usamsaq AemTey §1 J-INN S 50f Sopd aEssoym i 1eg weas o) uipuy ssng saadim
0 1331103 Jou $1 § “wopd spEsaeym 10 woper P g SOES SRRe mnedag

o
» WYL SR SUOREIURDWICIRE N0 J0 Mh) ag Sugaaeany 5

Tewp Ap puey ..““[PWJ’WMF‘L'I?“PPI!M Aqwqpnm
Twppang HUS 01 Supone By lzooz ‘1 sequndag) avening wug Ddg B ws ¢

Fa

(T £t
o) OO BMINOANOREIEY, INTIL ‘4-INILP pud 24 404 S VASIT HOGSIg uuRl) , 3500
RE{EIM PUN J10 PIS) 01 TURTU00 ATe Yoyl sspsered,, pareaay 3avg SPiod JNEEL PU 4-GN0 520
Sy] SRR L IeM ISP VIS o ) oot ‘et sequandag “Fe ms

Tryaaes APayxs waag aaey L[uo jou sajerg o reiy sreadde 31 (sarege | Supnmu
Anpoows, se ymoy awaadag sapes pAur 2@ 4q paquosap Anuasas asam pue

“uonedonred xqnd 10y vado ave *Aeusppu “Yorym Suipsasoad}) sSugpaacosd

Sup{eue: ajes jo smspgp:s puE SunEpR sO04 W@ o Arenuod “pey g

“aotates auoydapay [edof o] sa:;.ld [Fe121 0} pajepa
Apoonp 10u are J-INM 10Y napd BESIOYM ‘SUORUAL0S SHOF A o) Lreguod
“pns sy ysuBaem jyoad reval DOy Aq Aprepucias pue (ORTTHL) S1509 Suryoot
-premioy Aq Aprewpd pareanow s (odsues pue ‘Bupgpyms -doo) 4NN
PRI SRRl PIIPAMQUM Jo vopeujquos 1o adud sesajoym s ‘afessan
wo pop sojeoppy sadeg Aofiog spp up perusssad sisdpame spgewouwoag

s-mqmwoo
,s[;aa ap woddns jou op /(Idm;s eep ) jeyl saensuounp Apopydurs
‘waamoy ‘ladeg Aomod SIYL  cpomMu 23uRmPR TWO[ Syt Ul jusunsaatd
I UITON PUE 51503 [EuUcHelado mMofEq senuLaar DO JInpas cuchyadue
JHmswred, ampoad sy J07 seapd spesajoysm nuRImD 1R PlEuc) AlgjaIYy)
5508 aul wiien (aassaxs wSmno jou n} ayenbape ue sawy siogaditoy
e Supmnsuz jo (af Mg M seopd [1ejal Uo paseq pEAIsY ‘arw ing sisoo

£ SHOR H1VSTTOHM INO SHNINEHLIA LVHM [zooz ed



Fall 2002} WHAT DETERMINES UNE WHOLESALE PRICES 5

effort ta promate competition in local telecomununications markets, the 1996 Act
split the integrated market into its wholesale and retail components by requiring
incumbent local phone companies to provide elements of its network fo rival
telecommunications carriers at regulated wholesale prices.r -

Unbundling was never supposed to be an end in and of itself, however;
vather — similar to the successful Competitive Carrier paradigm that brought
competition in the long distance industry before it - Congress recognized that a
mandatory wholesale market for local access is the most effective mechanism to
“grow the market” and slimulate sufficient new non-incumbent demand for the
wholesale Jocal exchange network to warrant the constriction of new local access
netwaorks by firms other than the TLECs.» Because entrants could be expected to
build some network components more easily than others, and the cost-benefit
calculus varies substantially among CLECs with differenl business strategies, it
was vital that the ILECs’ networks be made available on both a piece-part and
combined basis,

Moreover, even though the Act requires that fhe ILECs provide these
mmbundled network elements (“UNEs") to refail telecommmmications firms until
the removal of the wnbundling obligations has no material impact on refail
competifion," palicymnakers must understand that given the complex supply-side

v Ses 552.HRpt.10'|45&,IMthCmg,,ZdSest{lm;mnlsnDavid b Kagerman and
John W. Maya, WWWMMWWMMM {1935)
ak pp 310-312 for a review of the effects of vertical integration on campelitive sniry.

¥ Given the ahove, it in extremely unclear why FCC Chalrman Michael Powell would
tly describe the unbundling provisi o{ﬂhlmA:tﬂmplyasaraqdmnlﬂutBeﬂn
. "und=rg°ﬂanew layer of regulation® as a quid pro qus for the “rapidly dwindling® carrot of entry
into the long-distance market, TELECOM AM, Tefecow Fndustry Woes Not Consequence of Telecom Act,
Powell Says (19 September 2002), when the need to simulate Rew non-incumbent demnand o
waryant the construchion of new “last mile® networks, from an economic perspective, is ierelevant
te whatever poBtical “deal” was made ko get the 1996 enacted into law. Like It o nel, If policy
makers remove the ability to stimnlate sufficient non-incumbent demand via UNE-F, then the only
other policy optice, fhat will provide sufficlent economic Incentive o construct new network
ladﬁliﬂs—thesmlthatsomanypdiﬁcimuchiminprda-hmgnbadnhmﬁe-pmd

polies with g d rates of retom. For a full explanation of the history and rationale
behind the imbundling provisions of the 1996 Act, ser Mark Nafiel and Lawrence §, Spiwak, The
TELECOMS TRADE War: THE UNIED STATES, THE EUROFEAN Thao AND THE WTO (Hart 2001),
Chapier @ passig.

W Bactions 251 (dNZWAHB) recire the ILEC 1o provide unbundled slemenis as long as “the
falture o provide access to such network element would linpair the ability Lo provide the services
that [the uquesting carrier] seeks o offer.™

Phoenix Center for Advancad Legal and Ecossomic Public Poiicy Studics
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economics of the loca) exchange network = i.2,, because firms must commit huge
sunk costs and need to achieve scale economies quickly, the local market will be
highly concentrated® — there is a tremendous amount of work that must be
accomplished before anyone can plausibly argue that there is a workably

‘competitive market for wholesale local exchange network elemenish

Accordingly, relaxing the unbundling obligations of the 1996 at this Hime is
plainly premature.

A. Relevant Statutory Provisions of the 1996 Act and the Allocetion of
Responsibilities Between the States and the Federal Government

Like most statutes of this nature, Congress split the responsibilities for
administering the pravisions of 1996 Act between the FCC and the States in
respect for the Constitutional principle of Federalism.

On one hand, Section 252(dYAX}{) of the 1996 Act requires that wholesale
prices for the unbundied network elements be “based on the cost (determined
without reference o a rate-of-retirrn or other rate-based proceeding) of providing
the ... network element.* Congress left the details of the particular cost standard
to the Federal Communicatons Commission (“FCC™), and the FCC established a
forward-looking cost standard called Total Element Long-run Incremental Cost
{*TELRIC*). ‘The FCC concluded that 2 “cost-based pricing methodology based
on forward-looking economie costs ... best furthers the goals of the 1996 Act. In
dynamic competitlve markets, firms take action based not on embedded costs,
but on the re!ationshlp between market-determined prices and forward-looking

1 See T. Randolph Beard, George $. Ford and Lawrence ]. Spiwak, Why ADCo? Wiy Now?

An Ecwmmx E:p!m!lm: iato the Future of Industry Struciure for the "Last Mile™ B Local
! i Proenix  CEnTER  Foucy  Paper Semies Nao 12 (2001)
Gmmmmmmtpsmw rq’rnuafmsaPmCle 421 (May 2002}

n Moreover, d:spihe BOC claims, the 1996 Act does rot require CLECS to transition from
UMES to their own facllities. Indeed, the ber of retail telect ications firms should exceed
the number of wholesale firme (probably by a substankial amoun. 2.

W See, rg, PrOPMAX CeNTER Poucy Parsr No. 14, Make or Buy? Uninmdled Elewenis as
Substitutes for Compcmm Fucﬂms it: mr Local Exchange Network, (Seplember 2002).
CPP119 abpdf); Proerex CENTER PoLcY Parek No.

Y %20 Final
15, A For in HieHmHmm-.-Au heati odeH' pany Propossls to Eliminate their Mowopoly
Position  In Locel Tl iceti Markets, (Seplen 2002) e/ Sy phosnlx-
centerorg/pepp/ PCPP15%20Final.pd.

Fhaealtx Cevler for Advanced Legal and Economic Public Policy Studies
TomRe.phoeni-centar.ory.
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econtmic costs.*ss The FCC further concluded, “[Clontrary to assertions by some
[incumbents), regulation does not and should not guarantee full recovery of their
embedded costs. "%

On the other hand, it is also important to understand that while the FCC
defined the relevant cost standard, it is the Slafe regulatory commissions that
implement the standard when setting wholesale prices for unbundled elements.x
As recognized by the Supreme Court in AT&T Corp. v, lown Utilities Board, s the
FCC cannot establish a cost standard so sirict that the standard effectively sets
the wholesale price» Unguestionably, Section 252 of the 1996 Act gives the
States the right to set wholesale prices. States therafore have substantial latitude
in setting wholesale prices, and are constrained only by the necessarily generat
forward-locking cost framework established by the FCC (i.e., TELRIC).

A similar statutory division of authority applies to what network elements
are unbundled. The 1996 Act gives the FCC authority only lo establish a
minintum list of unbundled elements (an issue that continues to work iis way
around the courts®), and the States can freely expand the list as each State sees
fita In fact, many Statés, including, for example, Hlinois2 and Texas®, have
mandated unbundling under State statutes.

W Jpl ion of the Locol Competition Provisions in the Tel I Adojlmm
_ReporlmtdOfder.CCDoclmNe%-% 11 FCC Red 15499, 15782-807, (1936) at f 619).

% 1dat1706

47 US.C.§292(dN1).

B AT&T Corp. o, Imutﬂ#wﬂurd,muﬁ.m 119 5.Ct. 721, 142 1 _Ed.2d 835 (1999).

¥ Serid, Sﬂusauu("ﬂwFCCipresmplim th h ruk ofa site pricing

mMﬂmmmpmmBﬂmShmmmthgﬁmmdaﬂumh;m “Pricing
standards* set forth in §252{(d). It is the States that will apply those standards and implement that
methodology, determining the concrete result In paricular civc That Is gh
constitute the establishment of rates.*); eccord Sprind v, FCC, 274 F.3d 549 (D.C. Cir, 2001},

®  See rg., Unjted States Tolecom Associetion et af. v. FOC, 290 F3d 415 (D.C. Ciy, 2002).
a Secﬂun 251(({)(3} of the 1996 Act provides the State commissions with the authority to

dling obligations in above and beyond the FCC's natioaal minimums, so long 25
thoge obligations are i with the puzp of the Act. This section of the Act was necessary
berauscmanysmzshad almadybegunlnpromnlg competition by mandating unbundling by the
time the 1996 Act was passed.

¥ linois Public Liilitdes Act 85 5/13-505.6; 514;lam:l 801.

Mumwﬁmm-uwmwﬂm
wiow. phasnix-cenler.ory
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B. The Dispute at Bar

As expected, the incumbents have fought “tooth and nail” for the last six
years against the FCC's proposed TELRIC methodology, arguing instead that the
FCC should have adopted either an embedded cost or effident component
pricing rule (“ECPR"} schemes Last Spring, however, the United States
Supreme Court in its landmark case Verizon v. FCC» conclusively ended this
debate, upholding the FCC’s TELRIC methodology in its entirety.® In so doing,

- the Majority in Verizon very conscientfously and very deliberately took great

pains o address and dispel the arguments made against TELRIC by the BOCs
since the 1996 Act was first enacted, particularly that TELRIC produced
confiscatory rates and that entrants using unbundled elements were “parasitic”
competitors.

B Texas Utilldes Code §5 60.021-022.

B Ser, eg, December 19, 2001 Comments of Verfzon Communications Inc. Before the
Nalimal Telecommunications and Information Administation, In the Matier of Request for

on Deploy of Broadband N ks and Advanced Telecommunications, Docket
No. - 0"109273—1273—8! i [avaﬂahle M
a ¥

H Deumbcr 19,

loc on adba -
2001 Cnmmcnts nf Vgriznn Commm\n:aﬂms Inc. Befme the Natianal elec

Information Administration, In the Matter of Request for Comments on Deployment of Bmadhand
Netwnrh and Advmd Telammmuniﬂhm DOL‘EEI No. 011109273-1273-01 (available at
Ha {eommet SBCComments htm); December 19,

2001 Cmnems of BellSmth Conunmﬁnﬁms Inc. Befm: the National Tn--- ations and
Information Administration, In the Matiér of Request for C on, Dep! t of Braadband
Networks and Advanced Tehoonunmﬂcaucms, Da:ket Nn. 011109’273—1‘273—01 {available at
: According to the

L1

! ! 10 a -2 QLTI 31 1T
_ ECPR, 'u\e access lee pald by the rival ln dle mnnopn!ist should be equal to the monopalist's

oppoctunity costs of providing access, including any forgone revenues from a4 concomitant
reduction in the mohopolist’s sales of the tomplementary component” Nicholas Eronomides and
Lawrence |, Whits, Access and Intervivsection Pricing: How Efficion! & the Effcit Comporzent Pricing
Rule? 40 AnmrrRusy Buriemn (1995), p. 557-79.

¥ Vaion Comnmicatims Inc. v. FCC, 122 8. Ct. 1646 (2002).

¥  ji at 1677 (*The intwmbents have falled to show that TELRIC is unreasonable o its oum
tevms ..., Noc have they shown it was unreasonable for the FCC to pick TELRIC over alternative
melhnd; ).

#  For a full discusilon of the Verfzon Opinim and Ihe:unemFCC broadband initiatives, see
Lawrence |. Spiwak, The Telacoms Toollight Zoner Navigaiing the Legal Morass Among the Supreme
Court, the D.C. Circuit aud the Federal Contounications Camm.fsm, h-mnxr:smk Paucv Parer
Seams No. 12 {Aungust 2002) ; ’ P ;
ConumcATIONS WEEK INTERNATIONAL, Oymm u 5. Compemwu Pn!uy ‘nu Fnur Horsemen qf lhe

(Footnote Continued. . ..}
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. ar "creamy returns”) nor “confiscatory” {rates that do not f:ermii the regulated
firm to recover its cosis)x

Yet, while this standard is not very precise, the phrase “just and reasonable”
Is clearly more than a “mere vessel into which meaning must be poured.®*
Rather, the delineation of the “zone of reasonableness” in a particular case will
involve a “complex inquiry into a myriad of factors,“% These mytiads of factors,
however, may include both cost and non-cost factors to deermine whether
particalar rates fali within the zone¥  Accordingly, if the “zone of
reasonablendss” of TELRIC is bound by cost estimates Cio and Cig, then
thoosing a whalesale price close to Cio generales more competition than a
wholesale price near Cia and any wholesale price between Co and Cen Is 4 priord
just and reasonable.

The D.C, Circuit recently addressed this very issue in Sprint v. FCC4 In
Sprint, the D.C. Circuit concluded in although in “an otherwise undistorted
_market, firms capable of efficiently supplying the non-BOC elements should be
able to compete....”,» the “issue is not guarantees of profitability, but whether

¥ Farugrs tinion Cenf. Exch., Inc, v. FERC, 73 F2d 1486, 1502, (N.C. Cir. 1984). Cowrts

mﬂllyglveaduﬂnmﬁveawmmmaaldmﬂmhdeﬁmﬂﬂsm livdeed, as the

D Circuit Court once explained, when ining an agency’s determination that a particular
lalefaﬂswiltdnmemnfreunubmilhnmamnrh"hncﬂm . to kmpose [ils] own
mmmmmmmmmbmmummmhnmcm'
order is supported by subsiantial record evidence and is neither arbiivary, capricious, nor an abuse
of discretion.”; see sbso Rolph Nuder v. FCC, 520 F2d 182, 192 (0.C. Cir. 1975){cirations omitied)
However, the court was alsa quick to peint out that, “[iln lerms of ratemaking, the agency's
expertise allows us to accepk lts judgment afler it defines tha 20ne of veasonabilevess; but we cannoi
rdywchhudm:nmrMaphhlhmlhugmcyummdlflhem'm at 153 {emphasis added).
» Sxfmnmljnbn 734 E2d af 1504.

u Il ar15@2.

¥ Id. When considering the fatter, couris have upheld the legitimate role non-cost Eactors
may play in order to achieva a particular public policy objective (e.g, a desire 1o establish
additional supply), so lang as the agency specifies the nature of the relevant non-cost factor and
" offers a reasoned explanation of how the factor justifies the resulting rates. Id. at 1502-03 {citations
omitted); see elso Natlonal Asss of Regwleiory Utllity Cowsm'ss o, FCC, 737 F:2d 1095, 1137 (D.C. Cir.
1984); Natlongl Rural Teletom Ass'n v. FCC, 988 F.2d 74, 182-83 (D.C. Cir. 1993) (affirming price cap
regulation although not tied directly to cost).
274 F3d 549 (P.C. Gir. 2001).

¥ Id a1 270
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the UNE pricing selected [i.e, TELRIC] here doomed competitors to failure.*«
Indeed, because the court found that (a) “the [1996] Act alms direclly at
stimutating competition™; and (b} TELRIC is not an “exact science” and
produces a “wide zone of reasonableness,” wholesale prices for UNEs can be
related to both forward-looking costs and retail prices so long as whalesale prices
based on TELRIC at least produce sufficient margin for competition.

Accordingly, the relationships of wholesale prices o forward-looking cost,
embedded cost, retail opportunity costs (i.e., ECPR), and retail prices are key
policy issues and the corresponding ability to undersiand the significance of the
determinants of wholesale prices for UNEs is crucial going forward. The
primary purpose of this Policy Paper, therefore, is to decipher empirically the
relative contribution of these four factors - forward-looking cost, embedded cast,
retalt opporhunity cost or ECPR, and retail prices — to wholesale prices for UNEs.
The model conclusively demonsirates that variations in wholesale prices are
unrelated fo variations in retail prices - i.e., that prices are in fact primarity set on
the incumbents’ forward-looking costs and not arbitrarily in order to preserve an
arbitrage opportunity for entrants pursuing a UNE-F strategy.

ITL The Model: Empirical Evidence of Wholesale Price Determination for
UNEs

A. Analytical Framework

The wholesale price for UNEs (P}, as determined by Stale regulatory

" commissions, can be viewed as a function of forward Hooking costs {C) plus an

additive term (A)

P =g(C) ¥A(z. g )

where this additive term {either paositive or negative) reflects the systematic (Z)
and idiosyncratic influences () on wholesale price determination. As previously
mentioned, systematic influences may include the embedded/current cosls and
revennes, since the JLECs want wholesale prices sufficiently high ta cover these
costs or, alternately, to make them financially whole despite competition (i.e., the

#  id. at T (Emphasis in original).
9 1d ap555
9 M {citations omitted)

Phoctix Conter for Advanced Legal ond Econvatic Public Poticy Stwdies
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“result of the ECFR). In contrast, becanse competitive entry is the stated goal of
_the 1996 Act, retail prices also may contribute to the determination of wholesale
prices. If wholesale prices are not sufficiently Jow o induce entry, the entire
process conld be considered wasted effort.

Without question, the most hotly contested telecommumnications policy issie
today is the availability and/or price for the UNE-P. Thus, an econometric
“model based on Equation (1) is specified that allows for the estimation of the
relative influence of a variety of factors on the wholesale price for the UNE-P.
The UNE-P is a combination of an unbundled loop, switching functionality, and
transport. The UNE-P allows compelitive local exchange carriers {(“CLECs") to
provide local phone service using primarily the ILECs' network, theveby
reducing the sizeable up-front and sunk investment typical of facilities-based
" entry into the Jocal exchange market. UNE-P is the most successful and highest
growth mode of competitive entry for residential consumers in the industoy
today and, as such, is the mode of entry most under attack by the BOCs.

Generally, a statistical test for e relative influence of cost (forward-looking
and embedded) and retail prices on wholesale prices takes the general form:

P=an+iz,C+u;T+u,M+u.E+usX+e. RN

where P is wholesale price, C is forward-looking cost, T is retail price for
residential local telephone service, M is the retail opportimity cost (average
revenue minus forward-looking cost), E is embedded cost, X is a portmanteau
variable summarizing other variables that may affect P, ¢ is a well-behaved

~ econometric disturbance term, and the a‘s are the estimated coefficients of the
least squares regressions The disiurbance term ¢ capitures the random,
idiosyncratic differences among State commissions in setting wholesale prices
that are not captured by the variables in the model,

The variables of primary interest in an econometric analysis of wholesale
prices include C, T, M, and E. While bath the size and statistical significance of
the estimated coefficients for each of these variables is impaortant, the primary

3 Jack Johnston and John DiNardo, BeonomETes: METHODS (4 Ed. 1997), at 16-7, We also
tesizd for & blas against low wholesale prices by esti g the coeflickent o for States with below
average costy and another coefficient for those above. There was no statistical difference is the
- estimated coeHficients.

Phoeix Conter for Advoriced Lagel aud Economis Pl Pobicy Stardses
e phoeuix-conter.org
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method of evaluating their relative influence on whalesale prices (P) is to
determine the contribution of each variable to explaining the variation in the
wholesale price. This “contribution” is measured by the partial coefficient of
determination, or partal R-squared for each of the variables of interest# The
larger the partial R-squared of the explanatory variable, the more that variable
contributes to explaining the variation in the dependent variable P, other factors
held constant. For example, if the partial R-squares of C and M are 0.30 and 0.15,
then C explains twice as much of the variability in P as does M. Thus, the
relative importance of each factor to wholesale price can be assessed directly,
even if mare than one factor is found to be a statistically significant determinant
of wholesale price.

The magnitudes of the estimated coefficients (if statistically different from
zera) are also of interest when testing some potential theoretical models of
whalesale price determination. For example, State regulatory commissions are
fond of rendering decisions that lie between the proposeals of the adversaries.
Compurting a simple average of the two positions is not uncormumon, though this
*“technique* is rarely cited explicidy. In the context of Equation {2). a “positlon
averaging” approach to wholesale price determinakion suggests that the
coefficient o will equat 1.00 and e will equal 0.50. In other words, the primary
position of the CLECs (and the FCC) is that wholesale prices should equal
forward-looking costs. The ECPR is the favored price methodology of the
ILECs.*s What the coefficient values just mentioned imply is that wholesale price
is set equal to cost (0z = 1.00) pius one-half (s = 0.50) of the retail opportunity
cost {M), where the latter is a proxy for the ECPR. A statistical test of these
coefficient restrictions will indicate whether existing wholesale prices for UNE-P
have been determined using the “position averaging” approach.

The BOCs' confention that whalesale prices for UNEs are driven by retafl
prices is statiskically evaluated by the coefficient on and partial R-squared of the
retail price variable T. A priori expectations regarding the effect of T on P are
necessarily ambiguous. While the BOCs argue lower retail prices will lead to

' 4 The partial R-square is computed using (/{12 — n — k), where Lis the t-statistic from the
ugulﬂr.nmﬂ:emlevan!\rar!able.nssﬂmplesize(ﬁ)andkis&lenumberolregssmhﬂ\e
mode} (7). Adnan(‘_ Darnetl, A DIcTIONARY OF ECONOMETRICS {Edward Elgar, 19%), p. 302-2. The
partial r the indl of the variable assuming that It is the last variable added
o the model {i.c., the effect of the other explanatory variables on the dependeni variable is already
accounted for).

4 e Beard, Ford and, Spiwak, fupra n. 12,
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C. Mode! Speaﬁcah?uu

Equation (2)is tshmated in both level and dcmble-!og form, and the alternate
specifications are summarized as:

P =g+ aC + T + M + iF + oBLS + aOVZ + sDOWST+ 2.,
(32)

INP) = o + BINC) + BANCT) + Boln(M) + Pil(E) + fsDBLS
+ ADVZ + rDQWST+ 6. {3b)

In jevel form, the estimated coefficients (a‘s} measures unit r:hangé in the
dependent variable for unit changes in the explanatory variables. For example, a
$1 change in C leads to a oy change In P. In log-log form, the estimated
coeffidents {‘s) measure elasticities. For example, a ten percent change in C
equals a §; percent change in P. The marginal effect of a dummy variable in the
log regression is measured by £ - 1. The Box-Cox test indicated that the log
specification provides for a better fits

Four models are estimated. Models 1, 2, and 3 use the adjusted CCM data,
whereas Model 4 uses the unadjusted CCM data. Model 3 is sstimated using
average revenue per line A rather than the retail margin M. Model 3 is estimated
to evaluate the treatment of forward-Jooking cost in the compulation of the retail
margin. Implicitly, when computing M the assumption is that C is an accurate
measure of the absoliute level of forward-looking costs, rather than just a reliable
index of the relstive level of forwardlooking costs across States. By using
average revenue per line rather than the retail margin, the assumption that C
measures the absolute level of forward-looking cost is avoided. This change in
maodel specification will reduce the coefficlent and I-statistic on C, but the other
coefficients and t-statistics in the model are unaffected (since C was held constant
in the model). Both Models 3 and 4 are provided for Rustrative purposes only,
and the results are not discussed in any detail. All regression results are

" summarized in Table 2.

Economelric specification errors such as omitted variables, endogenous
explanatory variables, errors in measurement, and an incorrect functional form

" A.H.smd@mmd.mmﬂmapp.mmm
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camreach cause least-squares estimates to be blased, inconsistent, and inefficient.x
The RESET test is a rather general test of specificafion error, and is capable of
detecting all of the specification problems listed abave (Ramsey 1969), and the
test is particularly sensitive lo omilted variables and incorrect functional form
The null hypothesis for RESET is “no specification error,” so specification error is
indicated if the null-hypothesis is rejected. The RESET F-statistics are provided
in Table 2, and none of the siatistics is near statistically significance for Models 1,
3, and 3, so there is no evidence of specification error (i.e., null-hypothesis of “no
specification error” cannot be rejected at standard significance levels).
Accordingly, the RESET test indicates that the regression equations do not stiffer
from these important specification ervors. The null hypothesis of no specification
error is rejected for Model 4.

Another test for specification error s the White test, which is used as a test
for heteroscedasticity.» Heteroscedasticity results in unbiased but inefficient
coefficient estimates, implying the standard errors of the estimated coefficients
are too Jarge {and, consequently, the t-statistics are oo small). We are unable to
reject the null hypothesis of the While lest (homoscedastic errors) at even the
1% level for Models 1 and 2.

Becanse the regression incdudes a number of measiires of prices and costs,

" there exists the potential for muiticollinearity to influence the efficiency of the

standard errors {and thus the tstatistics). The correlation coefficients of the
variables are provided in Table 1, and none of these coeffidents exceeds 0.60. So,
while there is some correlation between the regressors (as always), the
correlation is not particularly highs Nevertheless, Variance Inflation Factors
{“V1Fs"} were computed for each explanatory variable (C, T, M, and E}, and none
of the VIFs exceeded 345 (with 500 being the rule-of-thumb standard for

%  Thess errors violatn the least squares assumption of a null mean for the theoretical
;ﬂsmrbamevedor See Johnslon asd DiNarda, supran. 43, {h 4.

$  The RESET Test is valid only for least: [} nm!:“l"l‘est Is
perfonn:d by including as TegTESSOrs the powers af the pmdh:‘hed values of the regression. The
joint significance of these Is evaluaied, and the nuBl hypothesis of *no

specification error” is rejected if the REET P-Siatistic exceeds the critical value (is., the west of the
jolnt restriction that all of the additional coefficients equal zero 1s statistically significant).

3 Johnston and DiNardo, suprd oo 43 at 166-7.

% Some researchers use 080 as a ruleofthumb for meaningful multicollinearity. Ser
Studenmund, supre n. 55 at p. 273,

Phoenix lenrﬁ:rddnmcd Legal and Economic Public Polity Shudis
ler.ong
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looking costs (and other regressors) constant, BeliSouth and Verlzon's wholesale
price for UNE-P are about $10 higher than SBC and $6 higher than Qwest.¢
Qwest’s UNE-P price is $4 more than SBC’'s UNE-F price, on average and ceferis
paribus. Thus, the econometric evidence provides perhaps an explanation as to
why 5BC is the mest vocal opponent of UNE-P across the BOCs.

V. Relationship of UNE Prices to ILEC Costs

in addifion to the contention that wholesale prices for UNEs are notbased on
forward-looking cosis, the BOCs further claim that prices for the UNE-P are
“below operaticnal costs.*s# Combining the reil and wholesale revenues per
line used for the regression analysis above with data on current operational cosis
per line, it is po&sible to- assess the claim that UNE-P pnces are “below
operational costs.”

Per-line operational costs for retail and wholesale customers is compnted
using Form 43-03 of the ARMIS data (Year 2001)# Line 720 reporis tolal
operational expenses at the State level, from which is subtracted depreciation

and amortization expenses (Line 6560). The remainder is divided by tota) access -

lines (ARMIS Form 43-08, Year 2001) to produce retail operational cost per access
line® Wholesale operational costs per line are computed by subtracting from
total operational costs (excluding depreciation) all marketing and customers
services costs (Lines 6610, 6620) and Access Expenses {Line 6540).» Again, these
expenses are divided by total access lines (switched plus special). The average
retail expense per line is $18.20, whereas the average wholesale cost per line is
$12.30.n Thus, wholesale expenses are about 32% less than retail expenses per

& The null hypothesis of equality of the coefficients on DBLS and DVZ could not be rejected
{F =0.42). These bwo caefiicients were statisticatly different than the coefficient nnDQWSI’

¥ See, eg, supran 2
#  The ARMIS dala is availabk .uh.Fcc's bsite: www. oo gov /wobi /amita /i

#  Accegs Hnes include both switched and special access lines. This approach to computing
average cost per Aocess Jine assumes that costs aré Appropriately spread proportonally across the
different types of access lines,

= AmnE)q)ammchargnpaidbyﬂ\eILBCtnmheriursAUNE-Pan\uh
. responsible for these charges for Its customers.

© 7 The standard deviations are 2.86 and 2 31, vespectively.

"~ Faeats Cenler Jor Advanced Legel and Ecoworntz Publlc Polécy STudies
werw, phocnlx-ceuter.ory
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line. The differential of $5.90 is broadly consistent with avoided cost computed
using the resale discounts {which apply to retail revenues).=

The EBITDA margin of the BOCs for retail and wholesale customers is
camputed by subtracting revenues from these operational expenses. Theaverage
retall margin is $21.86, and the average wholesale margin is $8.03. BOC specific
revenues, costs, and margins are summarized in Table 3.7 The EBITDA margins
in percentage terms {revenues minus cost divided by revenues} for retail and
whalesale services average 55% and 40%, respectively. The wholesale EBITDA
margin averages about 40% of the retail EBITDA margin.

For the computation of per-line expenses it was assumed that expenses are
proportionately allocated between switched and special access lines (the latter
measured on a voice-grade equivalent basis), Purther, ARMIS “Total” expenses
were used rather than “Regulated” expenses. There is good reason to exclude
“Non-Regulated” expenses becanse “Non-Regulated” services cammot be
purchased as imbindled network elemenis. Table 4 summarizes whaolesale cost
calculations using aliernate assumptions and inputs. Specifically, “Regulated”
expense data  from ARMIS is used rather than “Total”

‘expenses (including expenses from regulated and non-regulated services). Three

alternative allocation methods are employed. For Method 1, “Regulated”
expenses are divided by switched and special access lines as before. Because
regulaied expenses are less than tolal expenses, the per-iine wholesale costs are
less for Method 1 than those provided in Table 3. Method 2 allocates expenses
between switched and special lines using the allocation factor derived from
ARMIS Form 43-01# Expenses aliocated io swiitched access lines are then
divided by swilched-access lines only to compute per-line costs, Because the
BOCs are incented for regulatory purpases to over allocate expenses to switched
access lines, Method 3 reduces the allocation factor by 75%. As illustrated by
Table 4, these altenaiive methods do not mateda!ly affect the findings
summarized above.

7 Acconling o UBS Warburg's mndel, pebltn: avolded costs (based on resate discounts) are
about §5 per month.

" The values in the table rep t access line ighted averages.

A1 The allocation factor for each state is computed by dividing “Special Access” expense;

(*Total Operating E "} by “Subject to 5 dons * One minus this namber is the
share of expenses allocated {by the BOCs for regulatory pu.rpos:s) to swih:hed access lines.

Phomslx Center for Adoasced Legel and Economic Public Policy Studics
e, phoenis-center-org
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Table 2. Regression Results . Table & Alternative Calculations for Wholesale Costs Per Line
Modet 1 Model 2. - Moda) 3 Model 4 Frewn Table 3 Method 3 Method 2 Methad 3
(Eq. 33} (Eq 3y - TemlR (Leved (Lavel) . o BeliSouth $1074 $365 1377 $10.06
‘ : Quwest 1234 107 1454 .80
Varable Coefficients  Coefficients Coefficlents SBC .62 971 14.5¢ 1074
£.08 FiT) ' 508 4916 Verizon 1423 1271 15.88 1269
Constant 33 Ly 133 100y : Avg. - 1230 1053 u® - un
©otmes . pBN 0058 0.982
¢ a3y 50 033,035 294y’ (5158
-0.384 D35 " 0364 -.385
T 134 sy 0000 “134) 178
™ &g’r gj;‘) ©.19,8.11) &%’,
8122 034 01 0.080
E ©s5) a3 . OO} ggy (049)
DBLS 855 0360 B56 £.259
] {50 425y (3.500* {-0.133)
Dvz 10708 0457 .78 3812
{asay (4495 (3.88) 400"
powsr - 98! D205 3981 6155
{06y 97 - Qoey (9
: ) 0.462
A - - oy
R [ orr 0.7 055
CA4 R 058 0 048 - 058
F.Shatistic a5 7440 A5 .79
RESETF [ 37 038 0.10 480
*  Swatistically Significant at 5% level or better (two-tatled test).

= Statlstically Stgnificant at 10% keve! or betier (Two-tailed test).

Table 3. Retail and Wholesale Margins for the BOCs

Revenues Operational Coats Margin
Ret Whol. Rat Whot, Fet Whot.
BI!EPI-I“I $49.04 $H.38 $16.84 $LT74 51220 $13.54
Qwest LrAl) piL ] 1799 ¥ 245 §$IAH
SBC 516 208 17.69 1162 $47 $8.67
- . Verzon 39.13 171 19.88 423 $1927 4308
Avg, 40.06 2033 1820 123 2185  s403

Noke Access line weighted averages.
Phaenis Center for Advanced Legol and Economlc Public Policy Studizs . ’ Phoenix Center for Advanced Legal and Economic Public Policy Studies
. phoenix-center.org tovrw phoenly-center.org .



Unbundling and Fac1ht1es Based Entry by CLECs:

Two Empirical Tests

George S. Ford, Ph.D., Adjunct Fellow, Phoenix Center for Advanced Legal and Economic Public Pollcy

Studies, Washington, DC george.ford@telepolicy.com.

Michael D. Pelcovits, Ph.D., Chief Economist, MCl-Worldcom lné., Washington, DC, 20006,

michael.pelcovits@wcom.com.

In this paper, the determinants of the provi-
sion of facilities-based lines by competitive
local exchange carriers ("CLECs”) are examined
using data collected by the Federal Communi-
cations Commission and the entry decisions of a
large, facilities-based CLEC. The multiple
regression models are based on the economics

of entry, considering both the effects of market

size and sunk costs on provision of facili-
ties-based service to end-users by CLECs,

Following Martin (1988), Sutton (1990) and
Beard and Ford (2002), the extent of facili-
ties-based entry by CLECs is assumed to be a
positive related to market size and mversely
related to the fixed/sunk costs of entry.’ Size is
measured as the total revenues of the Bell Op-
erating Company (“BOC”) in the state {SIZE) in
millions of dollars. Sunk cost requirements are
assumed to be inversely related to the density
of market size, measured as BOC total revenues
per square mile {DENSE). The percent of the
state's population living in metrepolitan areas,
another measure of density, should also reduce
the sunk costs of facilities investment
(METPOP).? '

T The equilibrium number of firms in an industry,
‘N*, can be written as N* = {5/E)*®, where § is market. size
and F s sunk entry costs. See, e.g., JOHN-SUTTON, SUNK CosT
AND MARKET STRUCTURE (1990), Ch. 3; T. Randolph Beard and
George 5. Ford, Competition in Local and Long-Distance
Telecommunications Markets, in INTERNATIONAL HANDBOOK OF

TELECOMMUNICATIONS Econemics, Volume | (Gary Madden ed.

2002); and STEPHEN MARTIN, INOUSTRIAL ECONGMICS: ECONOMIC
ANaLYsis aND PuBLIC Poucy (1988), at 197-98.

2 RCN, 3 facilities-based entrant, has lmited its
entry to the most densely populated markets (RCN 2001
10-K). ' '

The unbundling obligations and the compan-
jon pricing standard for unbundled elements

may influence facilities-based entry in a variety *~

of ways. So, the unbundled loop (highest den-
sity zone} and switching price in the state
(PLOOP, PSWITCH) are included as regressors in
the model. ;

Positive signs are expected. on the market.
size and density variables {5/ZE, DENSE, and
METPOP). No a priori expectations are made
with respect to the unbundled loop prices,
since either a positive or negative sign is con-
sistent with theory - element prices are am--
biguously related to market size and the (ex-
ogenous and/or endogenous} sunk costs of en-
try.’ Lower element prices, for example, may
lead to more intense price competition and/or
indicate a more favorable regulatory environ-
ment. Complementarity between elements and
facilities may assist facilities-based entry by
expanding market size or reducing entry costs.
Additionally, unbundled element rates are es-
timates of average incremental cost at mini-
mum viable scale. Thus, the element rates may
serve as reasonable prox1es for the average

~ cost of duplicative network.*

3 Facilities-based entry s more common in dense
markets, and loop prices are lower in dense markets (which
is expected). The average loop price in the five largest
CLEC facilities-based markets is about 30% less than the
smatler markets (means difference t-stat = 2.72). If the
density measures in the regression do not properly actount
for the total influence of density on entry, then the sign an
the toop price may simply arise from this corretation, and
not causation per se.

,“ Cost equivalence is not required, just correlation.
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Finally, Beard and Ford (2002) and Ekelund
and Ford (2002) show that that entry using un-
bundled elements is higher in markets where
element prices are tower {i.e., element de-
mands slope downward).® Thus, the relation-
ship between entry via elements and facilities
also is measured by the coefficients on the
element prices.®

The estimated (semilog) regression equation
is ' o

. §
InFBE, =a,+ ¥,a,X, +¢,,

=

where all the X; are measured at the state level
i (BOC data only) and ¢ is a well-behaved,
econometric disturbance term. Two vintages of
the dependent variable data (Dec-2000 and
June-2001) are used to estimate the equation.”
Data limitations produce 62 usable observa-
" tions.

The quantity of CLEC facilities based lines
(FBE) is compiled by the FCC (Form 477 data).
Market size (SIZE) is provided by ARMIS 43-04
(Year 2000). Square miles and metropolitan
population are census data. The loop price
(PLOOP) is the loop price for the highest den-
sity zone (Gregg 2001). 8 Switching element
price (switching and transport) is based on in-
dividual element prices from interconnection
agreements and state tariffs.

~ The results of the least squares regression

are summarized in Table 1. The R-square of the
regression is 0.83, so the model explains 83% of
the variation in the dependent variable. All

. 3 T.R. Beard and G. 5. Ford, Make or Buy? Unbun-

dled Elements as Substitutes for Competitive Facilities in
the Local Exchange Network (June 2002) and R. B. Ekelund
Jr. and G. S. Ford, Preliminary Evidence on the Demand for
Unbundied Elements (June 2002). ‘

3 Simultaneity bias precludes the estimation of one
type of CLEC output (facitities-based, elements, resale) on

another, without an estimation technique that properly

accounts for the joint determination of the two series.

7 Prehmmary regressions indicated ﬁo statistically
significant difference between the output levels of the two
vmtages

®  Billy Jack Gregg, A Survey of Unbundted Network
Element Prices in the Umted States {2001).

(2002).

variables but DENSE are statistically significant
at the 2% level or better in a two-tail test.

DENSE is statistically significant at the 8% level

in a one-tail test. Ramsey’s RESET test does not
indicate that specification error is a problem
(22% significance level), but White's test re-
jects homoskedastic disturbances (4% signifi-
cance level). Thus, White’s standard errors are
used to compute the t-statistics reported in the
table.

All market size and sunk cost proxy variables
(SIZE, DENSE, and METPOP) have the correct
sign (positive), and only DENSE is not statisti-
cally significant at standard levels (for- a

‘two-tail test). While unbundled element prices

may influence facilities-based entry in a variety
of ways, the regression results indicate that
unbundled element prices have negative and
statistically significant relationships to facili-
ties-based entry by CLECs. The estimated elas-
ticities of primary interest include 0.48 for
SIZE, -0.43 for PLOOP, and -0.55 for PSWITCH. -
A 10% increase in the loop rate, for example,
reduces CLEC facilities-based entry by about
4%. The elasticities of demand for the elements
themsetves are elastic, averaging about -1 5.7

Table 1. Least Squares Results

Variable Coef. Mean
{White t-stat) (St. Dev.}
Constant 9.84
{16.38)
SIZE 0.27 2.39
‘ (11.45) (2.10}
DENSE 0.003 21.27
(1.45) . (25.87)
METPOP 2.35 0.75%
: ‘ (3.8%) {3.15)
PLOOP -0.032 12.55
{-2.31) (4.22)
PSWITCH -0.035 13.73
{-3.13) {6.14)
FBE 7 7 - 154,018
) {173,971)
R* : - 0.82
White F 2.41
RESET F 1.64

In an alternative regression, the entry of
RCN Communications in particular markets
{states) is evaluated. RCN is the largest facili-

¥ See Beard and Ford (2002} ahd Ekeiund and Ford
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ties-based provider of telephone, cable, and
internet services to residential subscribers. The
company provides service to more than
one-million subscribers in six markets: New
York, Massachusetts, Pennsylvania, illinois,
California, and the District of Columbia.' it is
worth noting that about 12% of RCN’s end-user
service is prowded over incumbent ltocal ex-
change facﬂmes

RCN’s entry into a market is indicated by a
dummy variable equal to 1.00 in the above
listed markets, 0 otherwise (DRCN). The same
explanatory variables are used with the excep-
tion of PSWITCH, which is excluded because the
missing values for the variable reduce the al-
ready small number of RCN markets.

A total of 48 observations are used to esti-
mate the probit eguation, and . results are
summarized in Table 2. Reported t-statistics
are based on robust standard errors. The

McFadden R-square {likelihood ratic index) for

the probit is 0.75

As before, size .is found to positively influ-
ence entry, whereas sunk costs reduce entry.
Both SIZE and DENSE are statistically significant
at standard levels (METPOP is significant at the
10% level in a one-tail t-test). The probability

RCN enters a particular market is negatavel‘y

related to the unbundled loop price (PLOOP).
The PLOOP variable is statistically significant at
better than the 5% level.

" RCN 2001 10-K. Because RCN is the incumbent
operator in its Mew Jersey markets, we exclude New Jersey
as a market in which RCN is an entrant.

" RCN 2001, 3 Qtr 10-Q.

2 The average loop prlce in RCN markets is about

63% of the average loop rate in other markets (means-dif-

ference t = 2.57}.

Table 2. Probit Results for RCN Entry

Variable Coef, Coef. Mean
(t-stat) {t-stat) (5t. Dev.)
Constant. -6.03 -10.52
{1.15) (1.80)
SIZE 0.54 0.32 1.79
(2.83) (2.44) {1.95)
DENSE © o 0.001 - 96.06
(5.09) . {521.0)
METPOP - 8.49 " 14.48 0.68
' : " (1.29) (2.02) {0.21)
PLOOP -0.42 -0.39 13.47
. (-2.28) (-3.06) {4.87)
DRCN 0.125
. {0.33)
McFadden R* 0.75 0.63

The District of Columbia is a clear outlier
for the DENSE variable, and a RCN market.” In
an alternate specification, DENSE is excluded
as a regressor. In this regression, METPOP is
statistically significant at better than the 5%
level. The coefficient on SIZE declines slightly,
but the PLOOP coefficient is not materially al-
tered.

These estimated regressions indicate that
CLEC facilities-based entry is positively related
to market size and inversely related to the sunk
costs of entry. Both regressions indicate that
unbundled element prices are inversely related
to facilities-based entry. While the exact de-
terminants of these inverse relationships can-
not be determined (by these models), the re-
sults indicate that, on average and other things
constant, higher element rates are associated
with a reduced amount of facilities-based entry
by ( CLECs.

DRAFT: duly 22, 2002

¥ The sizeable increase in the standard deviation of
DENSE (relative to Table 1) is attributable to the inclusion
of the District of Columbia,
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Preliminary Evidence on the Demand for Unbundled
Elements

Robert B. Ekelund }r Lowder Eminent Scholar, Department of Econon'ucs,
Auburn University, Alabama. :

George S. Ford, Adjunct Fellow, Phoenix Center for Advanced Legal and
Economic Public Policy Studies, Washington, DC, george.ford@telepolicy.com.

The Telecommunications Act of 1996 requires incumbent local exchange carriers
to lease elements of their networks to competitors to promote competition in
monopoly markets. Prices for these elements are set by state regulatory
commissions based on estimates of cost. The development of competition and,
consequently, the success of the Act depends on UNE prices since demand for
unbundled network elements (UNEs) slopes downward. ‘This note provides the
Srst empmcal evidence on the demand for UNEs. :

To date, the most successful form of competitive entry using elements is the
UNE-Platform — a combination of unbundled loops and end-office switching, so
our analysis focuses on that entry mode. A reasonable approximation of the
ordinary demand for UNE-Platform is '

=1 ' _

where ) is the quantity demanded of 100p~sw1tchmg combinations in state i, P is
the regulated price for loop-switching combinations in i, Z is a vector of other
factors that affect demand in {, and ¢ is the disturbance. = Variablesin Z
include: (Z:) total demand, measured as the local service revenue in the state; (Z,)
the percent of total, analog switched access lines serving residential customers; .
(Z3) a dummy variable for New York and Texas, both leadmg states in the '
promotion of competition; (Zs) a dummy variable if the incumbent is allowed to
. provide interLATA long distance (AR, KS, MA, MO, NY, OK, PA, TX,); (Zs)a -
dummy variable if the installation charge to competitors for the element
combination exceeds $50; and (Z¢) a dummy variable for the dependent
.variable’s date (0 for June 2001, 1 for December 2001). The Federal
Communications Commission provides data for Q, Z1, and Z,, and all price data
is provided by Z-Tel Communications.
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- The estimated regression is

nQ=61-27-InP+03-InZ, +075-Z, +2.7-Z, +033-Z, ~1.0-Z,
+015-Z, +¢. '
‘ 2

Results from the least squares estimation are excellent. The R?is 0.68, and
Ramsey’s RESET Test indicates correct specification. The variables P, Z; and Zs
are statistically significant at the 5% level (t = -4.84, 4.43, -2.10), and Z at the 10%
level (t = 1.66). The (derived) demand for loop-switching combinations increases
in total market demand, is higher in New York and Texas, and declines with
high installation fees. Other variables show no effect.

The own-price elasticity of demand is in the elastic region of demand (-2.7), as is
the entire 95% confidence interval (~1.6 to -3.84). The quantity demanded is
highly sensitive to price, and state regulators that set higher prices are reducing
substantially the level of competition provided over the UNE-Platform. This
result suggests that competition is inhibited where the prices of elements are
high. These estimates should assist state regulators in assessing the impact of .
element rates that are typically determined in complex and adversarial rate
proceedings. o '

Forthcoming in Atlantic Economic Journal, December 2002.
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Innovation, Invesfmem, and Unbundling: An Empirical
Update

ROBERT B. EKELUND, JR., Lowder Eminent Scholar, Department of Economics,
- Anbum University, Alabama 36849, rekelund@business.aubum.edu. :

GEORGE S, FORD, Chief Economist, Z-Tel Communications, Tampa, Florida,
@z-tel.

Forthcoming in Yale Journal on Regulation (Spring 2003).

I Introduction

In Winter 2000 issue of this Journal, Thomas Jorde, Gregory Sidak, and David
Teece (JSF) comuented on some potential economic consequences of the
Telecommunications Act - of 1996 as Iimplemented by the Federal
Communications Commission (FCC). The article, published early in the
implementation phase of the Act, contained many general assertions about
potental consequences, but contained no empirical evidence. JST did, however,
offer some interesting and festable propositions. One of them suggests an
important issue, for which implementation is rather straightforward: [ST propose
that mandatory unbundling increases the “riskiness and cydicality of the ILEC’s
[Incumbent Local Exchange Carriers] economic performance and, hence, on the
TLEC's weighted-average cost of capital. Mandatory unbundling raises both
components of the weighted-average cost of capital for JLECs — equity and debt”
{2000: 15). The purpose of this brief comment is to perform that empirical test
and to compare our empirical results with the expectations of JST.

M. The Impact of Mandatory Unbundiing: An Empirical Test

The goal of the Telecommunications Act of 1996 was to “promote
competition” and “reduce regulation* (1996 Act, Preamble). As part of this effort,
the Act required the ILECs to Jease the elements of their networks — unbundled
elements ~ {o their rivals at prices commensurate with costs. JST conclude that
mandatory unbundiing will have adverse affects on the investment of both the
incumbent phone companies as well as prospective entrants. One of the many
alleged sources of these investment distortions was the effect of mandatory

,unbundling on the incumbent lacal exchange carriers’ (FLECs) cost of capital.
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With regard to the cost of equity, the authors indicate “JtThe cost of equity capital
depends on the systematic or “beta” risk of the firm ... How does mandatory
unbundling affect an TLEC’s beta and thus ils cost of equity? The answer
depends on how unbundiing affects the cyclicality of an ILEC’s retwrn® (2000:

19). ST assert that the mandatory unbundling increases the cyclicality of the

TLECs’ retum, so beta should increase during an economic downium. During
peziods of “weak demand” (i.e., recession), according to I5T, the justification of
facilities deployment is more difficuit for CLECs. During these periods these
firms are more likely to lease unbundled elements than to construct their own
facilities, Weak demand for telecommunications services compoundéed with an
increased demand for unbundted elements, both of which lower end-user prices
and thus profits, and the potential the elements are priced below costs, all
“intensiffy] the cyclicality of an TLEC's returns” (2000: 19).

Assessment of the impact of a recession {or any event for that matter) on a
firm's beta coefficlent is straightforward, and such analysis is frequently
employed. A firm’s beta is estimated by

Ri=a, +{R. +¢ - {1

where the R; is the stock return on firm i, Ra is the retum on a broad market
Index, oy Is the intercept, fif is the beta for firm i, and & is the econometric
disturbance term. Equation (1} is estimated by ordinary least squares {OLS), and
typically employs daily or monthly returns over periods of various time

.intervals.

In the present context, it is not the firm beta that {5 of primary interest, but
the difference in beta between a period of economic expansion (BE} and economic
recession {BR). A statistical test for the non-stationarity of beta across time periods
involves a slight modification to Equation {1}

R,-=u,-+f5,R~+y,-D+A,-D-R, B [¥)]

where D is a dummy variable that equals 1.00 during the period of economic
recession (0 otherwise), v measures the change in the intercept during the
recession, and, most importantly, A measures the change in beta during the
recession peried {Daves, et al, 2000). From Equation (2). the expansion and
recession betas can be computed, where f=§; and P*=f: + Ax The JST
hypothesis is that &4 > 0, so that the f* > B2, The statistical significance of the
estimated coefficient A; measures the sfatistical significance of the null hypothesis
that fi* = =,
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For obvious reasons, JST did mof perform this statistical test of their -

hypothesis regarding the cost of equity capital in their article. As the suthors

. ohserve, “there has not been a recession since the Telecomununications Act of
1996, [so] the conjecture about increased systematic risk is not falsifiable” (2000:
19). At the time of publication, the U.S. was in the midst of one of the longest
economic expansions in history. According to the National Burean of Economic
Research, however, this economic expansion ended in March 2001 and has
continued until the present (]u.ne 2002). Thus, this empirical tesl of the JST
hypothesis ¢an be performed. -

Equation (2} is estimated using daily stock returns for the three Regional Bell
Operating Companies (RBOCs) - BeliSouth - (BLS), Verizon (VZ), and
Southwestern Bell (SBC) — and an index of the three companies.! The market
index is measured by the S&P 500. Betas are computed using data for three (224
observations) and five years (328 observations) preceding the recession (March
2001), producing a total of eight regressions.? Regression results and the
estimated values of BE and P* are summarized in Table 1. To improve efficlency

of the estimates, the regressions are estimated using generalized least squares.

| This Index was computed as a simple average of the stock prices of the tres RBOCs.

*  Dala for the recessian period spans March 2001 through June 17, 2001 {the fatter being the

fast reported stock price for the date the data was collected). The three-year betas were computed
at the star} date March 1998, and the five-year betas were computed with a start data of March
1996. The recession period includes 67 observations. Historical data is'provided at no charge by
finance.yahoo.com.

3 For all regressions, the null hypoihesis of hamoscedastic errors is lejechd.
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Table 1. Regression Results
RBOC o B b1 Y R [ pr
BL5 0.003 000 D005 8052 i3 (TR Y]
(3 Year) (065} (245" @9} 8.35)
BES 0003 0482 -0.008 a5 .08 048 02
(5 Yeas) {1.05) (3.89)° 097) amw '
A7 A D02 0547 -0.000 «©.143 ail 055 040
(3 Yeard 0.46) “sn .46} - (0.58)
vz 0.001 0603 5.003 0198 o1 050 040
(5 Year) (058) (656" (051 (10
$BC 0002 0.605 0.006 D418 B 670 628
3 Year) @37 (498 ©33) anye
SBC 0002 679 0006 042 0u 02 0
{5 Year) {©.61) {639y {0.58) @16
Index 2.002 0520 -0.005 -0.198 0.12 052 032
{3 Year) @61} a8y - {084} {1.05}
Index 0.002 0598 0.004 0276 018 0s0 032

(5 Year) .75 {7y 0 - (oY

"3nalistically signaficant af H 5% level or batter,
All the estimated betas () for the RBOCs are less than 1.00 and statistically

~ significant. None of the constant terms (o, ¥) are statistically different from zero.

The estimated coefficlent 4; is of primary interest. For all three RBOCs and an
index of the companies, the estimated coefficient A; is negative. In no case is a
positive value for A;observed. For three of the eight regression models, the nuil
Tiypothesis of an equal beta during economie expansion and recession is rejected.
For SBC (3 and 5 year) and the index (5 year only), the recesslon beta is less than
the expansion beta ({i® < f). In no case can the JST hypothesis that % > BE be
accepted, and in three cases it is rejected at the 5% significance level..
Consistently, it appears that the recession has reduced, if anything, the
variability of the RBOC stocks and, consequently, reduced the cost of equity
capital,

ITL. Conclusion

The Telecommunications Act of 1996 was passed to promote comﬁeﬁﬁon in

-one of the most advanced technological areas of the economy. A major debate
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has raged concerning the impact of uﬁ:nnEQ :ﬁrE:Ebm as a means of

~ introducing competition in local exchange markets. One proposed hypothesis is

that mandatory unbundling increases the riskiness and cyclicality of ILECs
performance, creating an adverse impact on their cost of capital. In addition to
the effects of a generalized weaker demand for ILEC services during downturns,

. these firms would be faced with an increased demand by CLECS for unbundied
elements. Such factors would both Eg@ the cyclicality of TLECs returns and
increase BEE cosis, .

" Using a standard model for risk measurement and data for RBOC that
includes periods of both expansion and recession we find no evidence that

recession increases the variability and risk of TLEC stocks. Indeed, there is some

evidence that the opposite might be the case. This implies that, on these
grounds, mandatory unbundling does not increase the financial vulnerability of
ILEC firms and their cost of equity capital.
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